Palm oil has many advantageous properties that make it well suited for manufacturing and processing food products in Japan. Its principal uses are in making margarine and shortening, and for deep frying instant noodles, tempura, and snack foods. Palm oil now enjoys a 22% share of all oils and fats used in preparing these foods. In addition, palm oil fractions such as palm olein, palm stearin, and palm midfraction are used increasingly in a variety of other food products, ranging from vegetable ghee and hard butter to chocolate and ice cream. According to official statistics, palm oil consumption in Japan has now increased to around 320,000 tons per year, and the indications are that its use in the food industry will continue to increase despite the fact that liquid oils remain the major oils in domestic cooking.
Palm oil in the food industry
Palm oil was first introduced into Japan for food uses in the 1950s. Since then, the amount imported has increased significantly in line with the increasing demand for edible oils and fats. More than 319,000 tons were imported in 1991.
The main uses of palm oil in Japan are in the production of margarine and shortening and as a deep frying fat for the food manufacturing industry [1] . For frying, both palm oil and palm olein are frequently blended with rice-bran oil or lard because the blend has strong stability against heat and oxidation and does not disturb the flavour of foods. As a result, manufacturers can cater to customers' demand for any taste or flavour without compromising product stability. Figure 1 shows the quantities of the major edible oils and fats produced in or imported into Japan in recent years. Before 1979, palm oil occupied only a small proportion of the total market, less than that of cottonseed oil or coconut oil. However, both the demand for and supply of fats and oils have increased with Japan's economic growth. In 1975 the share of palm oil rose to 7% of the total production and import of fats and oils. The increase has continued; in 1991 palm oil occupied a 10.9% share of the total edible oils and fats market, or 319,575 tons.
Fats and oils are used in Japan in frying, as salad oil, and as margarine and shortening, as well as in non-food applications (table 1). Oil used for frying tempura, a traditional favourite Japanese food, makes up the largest share of all fats and oils. The share for margarine, shortening, and other processed fats is around 33%. Palm oil is used mainly for food purposes, with only 5% being used in nonfood applications [et] .
It can be seen in figure 2 that palm oil has constituted an increasing proportion of the oils and fats used in the production of margarine and shortening since 1970, reaching 21.5% in 1991. It also made up 22.6% of other processed fats that year.
Uses of palm oil
Palm oil and its fractionated products are used in a variety of food products as shown in figure 3.
Margarine and shortening
For a long time hydrogenated fish oils, tallow, and lard were used to manufacture margarine and shortening, but they have been gradually replaced by palm oil because of its physical characteristics, bland taste, and freedom from cholesterol.
According to annual statistics of raw materials for margarine and shortening in the Japanese food industries [3] , only a small amount of palm oil was used prior to 1970. However, its share rose to 9.9% for margarine and 22.2% for shortening in 1985, with further increases to 16.5% and 33.8% respectively in 1991. In contrast, the share of animal fats, including hydrogenated fish oils, in margarine fell from 71.8% to 36.7% in 1991. During the same period, the use of animal fats for shortening decreased from 76.2% to 23.0%, mainly because of reduction in the use of hydrogenated fish oils and domestic tallow. Several factors are responsible for the increased use of palm oil and its fractions in margarine, among which are its melting characteristics, price competitiveness, and vegetable origin. 
Frying fat and oils
Frying oils and fats are used mainly for instant noodles, snack foods, and tempura. In the early days, instant noodles were fried mainly in lard. However, the development of udon, the Japanese-type noodle, changed consumers' taste and also health consciousness, leading to the change to palm oil. Almost all the instant noodles now being sold are fried in either 100% vegetable oil or a mixture of lard and vegetable oils, and few or no products are fried in 100% lard [4] . Furthermore, when a product's label indicates the presence of vegetable oil, palm oil is invariably the principal one-commonly around 40%-60% when a mixture of lard and vegetable oils has been used in frying. Corn oil, rice-bran oil, and rapeseed oil have traditionally been used for frying snack foods and rice crackers. Palm oil is now increasingly used with blends of these oils to improve the heat and oxidation stability and the price competitiveness of the products.
Hard butter
Palm oil contains 2-oleoyl 1,3-dipalmitin (POP), a symmetric triglyceride that can be separated by solvent fractionation, which is used to make hard butters for chocolate production. Frequent changes of temperature and humidity in Japan can cause blooming of chocolate products and changes in shape during transportation or in the shops. To prevent these problems, manufacturers normally use hard butter, which is permitted in chocolate products by the Japanese Association of Chocolate and Cocoa Manufacturers [5] . In general, hard butters are made from 2-oleoyl 1,3-distearine (SOS), derived mainly from shea butter, and POP from palm oil. The ratio of SOS to POP determines the characteristics of the chocolate, such as stability against melting and organoleptic properties. Both SOS and POP are major component triglycerides of cocoa butter and have a tendency to polymorphism; they can therefore be used in any ratio with cocoa butter [6] .
Ice cream and mayonnaise
Palm olein or a mixture of POP and other palm oil fractions has melting properties similar to those of butter fat and can be used in ice cream and milk-product analogues. Super olein has been used in mayonnaise.
Summary
As palm oil has superior properties such as natural solid fat content, stability against heat and oxidation, a bland flavour, and the component triglyceride POP, as well as being competitively priced, food manufacturers are using it increasingly in their products so as to make the best use of its technical and economic advantages. Its presence in margarine and shortening and frying fat for instant noodles and other food products shows that it is now highly acceptable to food processors and consumers alike. Despite the fact that liquid oils are major frying oils, especially in domestic cooking in Japan, palm oil consumption has reached nearly 320,000 tons per year. It accounts for some 22% of the total fats and oils used in the production of margarine, shortening, and other processed fats. It seems to have secured a firm share of the edible oils and fats market in Japan.
